Tempol prevents chronic sleep-deprivation induced memory impairment.
Sleep deprivation is associated with oxidative stress that causes learning and memory impairment. Tempol is a nitroxide compound that promotes the metabolism of many reactive oxygen species (ROS) and has antioxidant and neuroprotective effect. The current study investigated whether chronic administration of tempol can overcome oxidative stress and prevent learning and memory impairment induced by sleep deprivation. Sleep deprivation was induced in rats using multiple platform model. Tempol was administered to rats via oral gavages. Behavioral studies were conducted to test the spatial learning and memory using radial arm water maze. The hippocampus was dissected; antioxidant biomarkers (GSH, GSSG, GSH/GSSG ratio, GPx, SOD, and catalase) were assessed. The result of this project revealed that chronic sleep deprivation impaired both short and long term memory (P<0.05), while tempol treatment prevented such effect. Furthermore, tempol normalized chronic sleep deprivation induced reduction in the hippocampus activity of catalase, GPx, and SOD (P<0.05). Tempol also enhanced the ratio of GSH/GSSG in chronically sleep deprived rats treated with tempol as compared with only sleep deprived rats (P<0.05). In conclusion chronic sleep deprivation induced memory impairment, and treatment with tempol prevented this impairment probably through normalizing antioxidant mechanisms in the hippocampus.